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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it 
possible to be equipped with a torque 
detector simply and in a compact manner 
while a smooth power transmission 
characteristic is being ensured by a 
method wherein a torque which acts on a 
pedal crankshaft is detected by the torque 
detector. 

SOLUTION: A torque detector 1 0 is 
installed inside a casing 3, and a 
transmission torque is detected by a 
torque detecting element 1 0a on the basis 
of a relative displacement generated 
according to the power transmission of a 
pedaling torque between the casing 3 and a ring-shaped carrier 8. In 
addition, an input chain sprocket 12 which is coaxial with an output 
shaft 6 is shaft- supported by the output shaft 6 via respective 
bearings 66, 66 and a unidirectional clutch. The rotation of a motor 1 5 
which is attached to a body frame 20 separately from the torque 
detector 1 0 is decelerated by a reduction gear 1 6 coupled to the motor 
1 5, and it is transmitted to the input chain sprocket 1 2 via an output 
chain sprocket 1 7 and a chain 1 8. 
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[0040] ^ifeff^^N-y-rv-xhs^ 
mmsm^-- -/hiziix.a. iMnymzft^v/urm 
mmwi ocr,m^mek, ^-^ 1 5^0^$:^-^ 1 

5 fc— ifccvffiM® 1 6 coaJ7J»tcll|g$^fcffi*f-x > 
X7Dt7 h 1 7Kfxyi 8 2r^-LTf5^SiX-&A 

■h^^yxyu^ vh I2k<r>miz^ —-fjft??*/^-! 
^mSct&^klzi. 0, t-^ 1 5<0*S££BJH-ai. 
^Ah;P^tf0^T*fi : 'r-2.%ir{i. — ti«i/7 7fl 4 

*-^l 5 t^y^5>^W2!&>31ltl$^T ; &-^l 
5 36S«lK#<OJgl!S»<OftW(c«r* - k ^Rftih-f 4 i t 

[oo4i]^c, *mmmmwsv-Ti<>x h eem 

fflW-i- -y Mi. ^r-^ 1 5tl-*<0jSa[«l 6 COW 

(,zwm.^tx.tz^^yxyuyy hl7t. ttJ7jW6ttt 

5:$tt/i^-iyxroir>y m 2 fccoraonitecoe^ 

f-x > 1 8 lz£ o tzih. WfS]8BSi^f55£. AVf- 
x VX7p 7-yM 2S.l^f-x>-xroir y h 1 7c7)# 

[0042] <xtc *wmw-29kimm.k 
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mm.mwto3--'v vvmm&nct. m2mmmmx' 

Jimi,zmmztitz'bmw36t. ta^n3 7i l zm^6 
m36tm&-t&jzi%m35t. mi^m^mmbmm 
-y-~»?3 3tzit'<.y)i>7 7>7M2tfftftZii. m 

gft6 1 iH-Lxy->'y^3 3£0lKg££tt£$;h. 
TI^S. mffl?l3 3Art^{±i!|S6 2 ( 62£tf- 

LT*^cotH*lfi3 7*^^;U^5>-^W2tIIIKeft 
IcffcfeSftTtiO, i<oai^W3 7{iSiS6 3 5r^L-C 
^-^y^3 3£k«d££*rcv->.?>. OlfcO. «ii?L3 
3 Amz^JU? 7y7«2t ai^tt 3 7 1 A<(SJ$ft_btC 

[0043] #JfgKp-- -y hT'ii. 1— #<7> 

«il«|l 6*<7^i^£:?--^>'^3 3eDlSPg|S3 3 
btcK^Wtibii. ifc, Jii^ffl3 7(c«. fx/2 1 
^LTf^!Si5 1 (H5#BS) K@iK£1£ji-f & 

*-isV73 3\,Z\tmm$MV+t2. 
5 2 (I25#M) izmm^ZZolZft-oX^Z. 

[0044] *wj\<nm2mmmt lxw?-t-> 
x v ummmwrn?-- y Mi. i d tzmn&tix 

W?7y^ 1 $r^-LT^VU^7y^W2 
tcA^J^it. ^.^^7>^W2SrjE^f6]tc[fllS&?-fr. 

^ i mtmm t mmj&o Vivtmm* o a &&& l 

T, ai^W3 7tcfE^$tl.-S. 

[0 04 5]-^«gtyt2 6 (H2M) CXJi 
<t*-fe>"^2 8 (H2#gg) ] Ofi-^-i:. UllSjfflS-fey 
-9-2 9cOfI-5|-it::J; , 5\ la^Bgco^^ho-^Ji^-^ 

1 SOSftfcai* b)l>7*MWtZ>« 1 5CJDHNS 

{±^-?l 5k-f*<D«arfill 6lcJ:9»*ix. 
«1 6«0!B**KclRO#»tif><ifc/h*»3 6tJ: 0** 
*3 5&0!!£$-y:S. 3 6 . 3 5 cO0K{i-^r 

fi?5??-2 2*rtLTtWjtt3 7fc:eii;&*U ft^ttl 
3 7KfflK3*ifc F5-f7fiyxrn^7 Mli 
0. fi/-2 12r^-LTMIi5 1 (l35#BBWSii£ 
ft*. 

[00463 -TO J: 3 {z. ^^BBt. LXW7—T 
Hlffi£«0h^^^aig-S4 0^(«tT*J'5. ffi»T'3 



LX (i&ralrZ£-?XiiWMLX ) ttJrt&ZttX't 

[0047] ttc. mimsmmtmmiz. m^m37 
t±mm3 5 t<rm,z--fifa9 ^ -y+2 2 zwetttz 

tlzX*)^ *z—? l saymKiWi^X^^Y)^^ 
X'im^h%&li. —Ufa-? 77f22 iZi. *)^y/l"7 
7>7m2frt?<r>m&<7i&&t>mKtl. =E-*1 5t^ 

y^5y^W2*ij*i{i$itT ; E-^ 1 5#aeg^oji. 
sg^ftwtc&s z t zmstth z t tfx-z h . 

[0048] tmmi 6 t~facD*:-? 1 5tf 

WU?t&{i}gM4 0V'!r->'>>y3 3lZ-#im<)ttt? 
bti&zbizi*). l 5c7)0«$-tH*W3 7{cg 

5t-f .g>/M&m3 6M^tf3 5 *$r— a-O^S 3rt£ 

mb)^coi^mm^x^ir-^>-^3 3i,zx&mi- 
[ o 04 9 ] orfc. ^e-^toifiiiEoai^^oea^s 

fcLTti. S 1 IWSt^fi vxrny 7 M 2 1 f 
xyXTD^yM 7i:fi>l 8ttf0ffl^i>^, 
^2HJfeJg®^*« 3 5 fc/h**3 6 kCOffl^^-fr 

[0050] 

affi*««»fc:tjft*jtta**fc:«a^*»2<a*«a 
v» 3 ^«*^agcffl@sa L?t . mmm* + v rtcffl 

*iSTttS:L. tim*^ OTknffilzmVi 

SLT, U T<7)®$zZVP±-t&Z t iZ<£. 0 N {ft 

\z£fj%?zbimmx'$>2>. fe^x. &&mtwMti 
mz±^fiftv^?*}k#,-thmm<?>ioiz. \->v-?m 
vt&mmkmzm$K-t&z t&ti:^cr)X\ mtamsm 

mmtfismz* o^xbt i&mi-h z t **r^ s . 
[oo5ii4fc. mM.mmmmzm^xmito'fzmw. 

s $ 6 iz±&mm t mm<,zMBM& t m 
&Lxto&mimmztLZffim.x'$>&coizttL. 
tz ztiit . ±n«m^ffl^f i <o#*s.txm4 

j®£MCfflS-r^lg2c7)#*at/lg3^1tmi: 
[0052] $ /?>t. jSLE«m«1f^fc{tSfflSlt^C 

ffls-r^.^ 2 (omm&xf m 3 nmmzimMmw lx v 1 



(8) 



%tm¥ 10-318860 



3 com^^ ^cfr t izx zm-o fcft»f 

[0053} aj*392Ea^aWMBWCr7-T^X N g 
[0054] § K» «»^tc-fr^MjIM<7)Wtc;lIig 

w&fimwvp-Tssx v nmMm%m^---y buzz 
wm^--/Y^^%hti^tnmz. ^mtrnm 

5-v1~ZWm-&ZtlzZy)^ «fcWO«a[£»h>TJl. 
[00 5 5] Miffi&ii-tteomt&lfSfc. Wl^tft 

ztiizx o . nMm<o\Bm££Jimizmmt&'bmm& 
vj^n**-is>yfoizmfr?z>z\ttfT'*&<, -eo 

<r-isy7izx&mtZ>Zttfflmb%:' r ) , 4fc, £tt 
* rr y y n"? h ic-r & £ 1 1, t # I. . 
[0BOS#^IKBJ] 

[01 ] *!&Bflc!Omi3©5fe^«i:LTc7)^V-7'vXh 
g SSmfflffiiJPL - <y h coBrffiHTS) 6 . 

[02 ] *»h^co^ i mm&mt Lxwv-riox b 

gfc&mmm^- *y J-"<7)fiJ££*-t01 «DA-A»fflEI 

[03] 1 »lt Lt«AV-7i/X b 

gK^ffllEKPL- > y h^tiHg^^-r02OB^[6]J: OA 



[04 ] *mie>mi mrnmt h 

[0 5 ] b &W&cr>®KtegB L V®m&Z 

m-rm&y^y^mxhh, 
[06] *mi(?>&2mmmk vzwrn—Tisxy 

[07 ] -T is X b &mMmmW)3-->y b<7) 

b?u7tfiiiimmz*-timmxh&. 

3 f-^yy 
3 a «a?L 

3 a figttgB 

4 S 
5 

5 a mi CO** 

6 mtim 

6 a I4<0W 

7 552<7>«Iii 

7 a SS3<y)#S 

8 mVt^+VT 
8 a fiUtfgff 

9 

i o b)v?w&mw. 

10a Wl^fMBff 

11 H7'(7fiyX7ov-7h 

12 A^fi>X70y-7h 
13, 14 -fjlftfJv* 



1 5 




1 6 




1 7 


ttTJ^-x^xrn^'y 


1 8 


fi> 


2 2 


— ^ri"I^7-yf- 


2 5 




26 




28 




29 




33 




35 




36 




37 




4 0 





4 0a bturmitim 
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CSfflB] ¥^1 0*3/126B 
[^MffliiEl] 

[«IE*t3SiS£J If^iBl 
[fiUE#3;] 

IX *)tt»b1xrz7--yy?t . 

ea$^is^ico*mi:, 

mmtf.** vrtzm^yfr? yyrn&t^mzwmzti 
tzimomTm&z m-mwss *u ism i o#» t ng 

2 C0#mt P^-i>**tr -y t , 
K^'/l-:? 5 > ? HfeWofeS ixKIS 1 t BBS t X 

m-tr-^yrtwmvi** u rt^x-m^imtziBt 

mh/u7miiimm.xmiiiztitzimb/u7iz&tx b>i< 
? zzttkLxm v>v? zmmjim^mm v>v? t lx & 

mb^rmmmmK my-~>yymizmit>titz^M 

mnmizm&ztimjiimmztmw:*^ y raw* 

[#I£«E2] 
[*IE*«&#Ste] 
[«E^JIS«] 00 10 

[MEl*l§] 
[00 10] 

m^y^ryyrmizimztixwi^yfr?? 



ztitiffittmzm3i2tiB$.'<y/i>? y y? mt ra-»c> 

-mifcfeSi'U il^l^1»*i:Bi^-ri»^2co«*i:, 

i^2 *>**t nrnz-^msth x ? 
2 co^mt m%&m& tr -y w-r sis 3 t , 
w<¥)v? =y y^mizm&ztmm i commt mm lx 
m&ztixm&3<oi&Mtmisi-&m4cr>i%ifLt. tm 
4 commt mm<,z-fo\Bii&-t h j ? izmmztLtcP^co 
ta^mt. m-y-^y^tmm^ort^x'mti 
mmizm tx± t mtt&m^im v>v? fc&ai-rs 

izm tx b)v? zmi Lxmbfr? 
mmb>i<7 kLxftjj-?&nm®t£z%z.. wlyw 

tf.**-VTmizmtt>tiK$3Zk. Ztit>cr>3m<Vffllz 

m&znmximmizmmm * vTtf%if&Pimi>m 
(Dnm^mtii't^yvtt^m^tix tsK) , ur*.y 
tvvyyimzvmth b)V7*uviv?m.&mmzz. 

immmw®&] mmm 

IWiEMmmB&l 0 0 13 
[00 13] 

mtmmt l-cw^-t^ h gng*fflreijpL^-y b 

02(il2l!7)A-A8)iffill. 03ma2tctJV^B 
*ft£V&fzV>v7m\&^yv®<r>iikkm. H4«h/u 

B5ti *%qB<^isai3B«at^»2j«igg»fc t-c^ 

t Lxwiv-Tis*. b&$£Mmm®x---v bcommz 
n ^x^-twmmmxhh . 

[«EM^i«a«] 0014 

[MiErtS] 

[0014] £i\ ^3«b^) » i mtmmRvm 2 mm 
mmt lxcqw-t v-x h a^fflggtftj.- y b ^-^ 

o^r, m5&m^xm w-t2>. m^izfp-rxdiz. m 
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gj&SDU 2 A;tl Wl-^gji&DU IT* 

^yjvtyvvmitmmzix. txiathtit& 

3.VXTu>rv Ml £&T*-x:x2 lfc:<Sii§*U — 
[¥M*tIE5 3 

[«E*t^«8«] erne* 

[«E*Tf5Jlg£3 00 16 
[*§IEl*lS3 

[ooi6] 5comm^m-yx, 

We*ffT -^fi? 7-/f 14, Xf±2 2 

mm* w 2 9 x o n y n o— 5 5 2 a^e— * 

[3M8ttfiE6 3 

[WEJWBB-B] 00 17 
[*E;fri£3 

[0017] aac, ^.wmw. 1 HfigJgfgj: iT^jg 

;^5>?tt2li, S-T. »§6 1 ZftLXtr-isy? 
3fcHH6i*fc:iKSiiTV^4. i?fc. S«?L3Artfc: 
tilftg 6 2 , 6 7^LT ^StfOttS^W 6 W^ffX"? y 

STL3 Artfc^r^^ 5 > 7 M 2 t m*W6 t * ? |s]fft_h 

~mzWM^titzWSL<m K) ft«tt*r 3 b LT . X 

[#MffliE7] 
[«IE*f#*»£] Mi 
[MiE«»BB*] 00 18 

[ffliiErtS] 

[00 18] ^-^y^Srt^Kil-r^^/^^y^ 
«2«0WBtCtt. m%64, 6 4£tf"LTI!?i#i&5#g|!l 



£te-:frft?7v*i 3*<Bgl$;h.£. c:<o-^t&]^7 
-y*l 3<±, <15*tWl5c7)-S-f6l<r)ii[5]|£$-jrpjht, -X 
^/U?7>-?li2a*iE[Hj!|S (^/l^Sg/CT'SSSWi 
tfis^COHIK^^IIIlK) T*fcS<0»fff«tt5 {=♦«<. 

[4M£fflIE8] 
[ME*f«t«ffl£] 9»» 
[«IE^mJSB=S] 0 0 19 

[MiErtS] 

[0019] Htttts^flfoitts *<0HW*^r^ 
7>-^$S2 i:|SlfaT'^--^>'^3 k— mzffitt&3 a# 

a^i^hMM^iS^^ a- 'J r 8 nmSM&MZii 
nmiznmxmzwtsz, x ? \zwt»c>tdz&K& b \,zm 

Lii£ii*:tfe(tit#>ffltf/P h l 9tcj; 9, Mrtrmaialtt 
[*MffliE9] 

[»E*t*JBB-&] 0020 

[ffllEF*!^] 

[0020] ^, yr 8 £8OT«igW 

fr7 7>7m2k¥'fTi,zmi&zti&. ZLx&mm.m9 
izi^ m 1 cr>mm5ak m&Lx.mi ^tsmsafrA, 

h/l^^^feS$iX-5B2tfO**7 fc. S2Qtt$7C- 
fetg^gjL Sg2c7D*^7^e-y*@fci±P^Se-y 
*fl^W-r^^3c7)#*7ai:*^ iR6 5^LT« 

[¥M«iEl 0] 

[«]E*t^«i«] 
[anaMfc^a*] 0021 

[MErt^] 

[0 02 1 ] -AT. ^r/W^7>-^tt2i;R«_ht@HS 
$tJ.^tB^fBl6£0-«(-{±. HI C7)ft^5 a tm&L 

x. micr>mM5atmmiz^.y)i-^yy^m2tmm 

<KWi 4 comm 6 a A>*tb 6 -fe tCffM ^ *5 0 . 
J:^40«m6a{im3<7)#*7ai:iig^LT. ^3 
C7)ft*7 a*^ h^^MES^ilS«fc d^oTl^. 

imms. 1 1 ] 
[«E^^«a«3 mmm 
imimmmm^ 0022 
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[0022] h/u^nta^mi oji. z^o*?--^ 

h/^^iai^l 0a-C'fK^h;^S:^ai^-SJ:3 
fc3r^Tv>£. l22St^ll3t=*-rj;^C *r 

m&3 c , 8 acOfflSISWi. 3¥tttt2 5Xte#fi-trV 
•9-2 8#&f£$it6. 

[#&fflBE12] 

[*§IE*ff*«»£] >»mi 

[*IIE*f*]S3«] 0 02 5 
[MEfrffi] S3S 
[ffljErtW] 

[0 0 2 5] Btf. Hl**ISLTR^-r&fc, 

fi^W^l 2*s. iMS6 6, 6 6k— ^fa? 
7 xf-14fc?:^-LTfflS^ilS. Z\cr>\Jj1-*>xy° 
ay 7 M2Cll *#c7l— A2 0{ch;P^1tai^« 
1 0kUJMK3R9WJ-4.*i.fc*-^ («»«) 1 5<D 
Hte&*. =E-*1 5 £jBg$ft^M %&l 6£fc^T% 
3te*U ilJAfi>'Xruir.vM7i:fxyi8^ 
LTeii£ft& J; d(c=Srorv^ft. 

[#tt*EE 1 3 ] 

[HlE*rS«»£] US 

[«EM«3ia«] 0 04 2 

[«E*ffi] $m 

[00423 *¥tw<r>m2mmmt lxwv 
-Tisx h a^mffliEi&j-- -y hiz-o^xmmtz k . 

H6Ji*«W«^»2Sltt«!Bi: UOA'7-7yXM 
te*ffll2Di--y h<9SrM2£;^r. ^2H*6»®T' 

JB*«f*i*3Eiafc:, 1 5k-«a0«Bt«l 6 Wit} 

*«teilK3*l.fc/Mi*3 6 k , &jJ®l 3 7 CHS 6 
6, 6 6t-^r(Sl^7-y^-2 2i:Sr^LTWS$iX/jN* 

j> 3 6 ti^ti»*t«3 5t. mi <vmmm± mm 

j£<0h/l^mgM0ak#lKitt$i7.£„ -f-LT. Z<r> 
*r-yy?3 3lzli'<y}l'7 7>7m2tff*iW$tx. CL 



y>is?7>?m2iz®m.Bmzm£ztixt>*). zcr>& 

}J« 3 7 f* MS 6 3 £ ^ LT i" s7 3 3 K t $fc£ $ 
*VCU6. o^O. ^->->-^3 3k^3 4TJ&&git 
i>RiI?l 3 3 AF^c^/P? y y ?m 2 k m*)W 3 7k 

wRm±tzwxiztix^&. 

PN8*jKE 1 4 ] 

[»iE^^»a^] mmm 

[f&E*ff>Jia£] 05 

[05 3 *flHB<P»l ggtBB»&tflB2gaifl«ttfc LX 

v?mxfoz>. 
i&miE 1 5 ] 

mm 

imjEttmmsz,] mi 

[HI] 

XJl ' ' 6 



10v 




ffllWii3 4tClft^6 3Z-frLXW3lZ tltl&flM3 7 
AW;li«f62, 6J7€r^-tT4'S<?)ai*W3 7^ 
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[«IE#ife] S£M 
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[#*HfIE17] 

[?ME*r£i«»&] mas 

[IftEfiFifc] £K 
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